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A model of organizational innovation implementation effectiveness in small to medium 
firms 
 
Abstract 
The present study aims to validate the current best-practice model of implementation 
effectiveness in small and mid-size businesses. Data from 135 organizations largely 
confirms the original model across various types of innovation. In addition, we extended 
this work by highlighting the importance of human resources in implementation 
effectiveness and the consequences of innovation effectiveness on future adoption 
attitudes. We found that the availability of skilled employees was positively related to 
implementation effectiveness. Furthermore, organizations that perceived a high level of 
benefits from implemented innovations were likely to have a positive attitude towards 
future innovation adoption. The implications of our improvements to the original model 
of implementation effectiveness are discussed.  
 
Keywords:  Innovation management, Implementation, Innovation effectiveness, SMEs 
 
2 
 
Introduction 
Research on innovation within organizations has focused predominantly on the 
adoption phase (Drury & Farhoomand, 1999) namely the decision by an organization to 
make use of an innovation (Rogers, 1995). However, the adoption decision is only the 
beginning of the innovation process. The process can only be considered a success when 
the innovation is accepted and implemented by organizational members and the 
organization perceives benefits or some improvement as a result (Bhattacherjee, 1998). 
Very little research has examined the factors that help to successfully implement an 
innovation (Holahan, Aronson, Jurkat, & Schoorman, 2004), so our research was 
designed to build on and extend this burgeoning domain.  
 Following previous literature, we define innovation broadly as ideas, systems, 
technologies, products, processes, services, or policies that are new to the adopting unit 
(Zaltman, Duncan, & Holbeck, 1973). This study focuses on the implementation stage of 
the innovation and includes activities such as training and support programs for 
organizational members who are expected to use the innovation. We focus our research 
on organizational characteristics that are related to successful innovation implementation, 
rather than system design characteristics related to user acceptance (F.D. Davis, 1989).  
An integrated model of implementation effectiveness 
 A number of researches that were conducted in the area of  innovation 
implementation were generally qualitative case studies with all their attendant limits on 
generalizable knowledge (Scarbrough, 2003; Storey & Barnett, 2000). Klein, Conn and 
Sorra (2001) proposed the implementation effectiveness model that is based on previous 
case study literature and suggests that organizational differences in innovation 
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effectiveness (perceived benefits from implemented innovation) is related to 
implementation effectiveness (how smoothly the implementation went); and that 
implementation effectiveness is significantly related to organizational support, financial 
resource availability, policies and practices, and climate.    
Klein et al.’s (2001) study has received considerable attention in academic circles   
including seven empirical papers that applied or modified specific aspects of their final 
model.  These empirical papers integrated and examined some of the posited relationships 
in the implementation effectiveness model but none have re-examined the full model of 
implementation effectiveness.  Two studies (Holahan, et al., 2004; Naveh & Marcus, 
2004) examined the path between  implementation climate and implementation 
effectiveness.  As with  the findings of Klein et al. (2001), Holaha et al. (2004) found that 
implementation climate was positively related to implementation effectiveness of 
computer and telecommunication technologies among 164 K-12 schools in New Jersey, 
U.S.A.  Naveh and Marcus’s study (2004) used data from two general hospitals in U.S.A.  
They also found that implementation climate influenced effective implementation of 
patient safety practice.   
Two other studies (Alexander, Weiner, & Griffith, 2006; Link & Naveh, 2006) 
have examined the relationship between implementation effectiveness and innovation 
effectiveness.  Alexander et al. (2006) conducted a survey among 1,784 community 
hospitals and, unlike Klein et al. (2001), found that successful implementation of quality 
improvement practice improved financial and cost performance.  Link and Naveh (2006) 
surveyed 40 organizations that implemented ISO 14001-a standard for environmental 
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management.  Similarly, they found that comprehensive implementation of ISO 14001 
increased organizational performance and benefits.   
Some studies selected the relationship between implementation policies and 
practices and implementation effectiveness to be their research question.  Weiner, 
Helfrich, Savitz, and Swiger (2007) conducted multiple case studies among six primary 
care practices in North Carolina, U.S.A.  They found that providing policies and 
practices, such as training, influenced the effective implementation of prevention efforts-
diabetes management strategies among healthcare practitioners.  Marler, Liang, and 
Dulebohn (2006) surveyed 94 administrative employees and confirmed the relationship.  
They concluded that implementation policies and practices facilitated the successful 
implementation of web-based enterprise-wide resource planning software system. 
A study from Helfrich, Weiner, McKinney, & Minasian (2007) tested a slightly 
trimmed version of Klein et al.’s (2001) original model of implementation effectiveness, 
They conducted interviews with four cancer clinical research networks.  Their findings 
indicated that the original model of implementation effectiveness explained the effective 
implementation of new programs in cancer prevention and control very well.  However, 
they did not observe a significant relationship between implementation effectiveness and 
innovation effectiveness.  
The intent of the current study is to enhance the original theoretical model from 
Klein et al.’s (2001) study.  Although a number of studies applied the original model of 
implementation effectiveness for their investigation, none of them tested empirically the 
full original model.  Therefore, the first aim in this study is restricted to re-examining the 
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model of implementation effectiveness.  The second aim of this study then is to enhance 
the model of effective implementation, which will be discussed in the later section.  
 
Relationships among variables based on the original model of implementation 
effectiveness 
Financial resources availability and implementation policies and practices  
  To engage people in the implementation process and using an innovation, 
organizations should provide supportive schemes, such as training, rewards or technical 
support.  Schuppan (2009) found training had an important role in successful  E-
governance implementation.  Furthermore, supportive factors for elementary teachers' use 
of computers were identified such as technological accessibility and availability, 
incentives to use and personnel support (Franklin, 2007).  A quantitative finding in the 
Australian construction industry indicated that barriers to successful implementation of 
information communication technology were a lack of training and a difficulty in finding 
time to participate in the implementation process (Peansupap & Walker, 2006).  In the 
implementation effectiveness model, these supportive schemes (e.g. training) were 
defined as implementation policies and practices.   
Organizations providing supportive policies and practices can incur substantial 
financial cost.  In the absence of slack financial resources, an organization may have 
considerable difficulty in offering policies and practices for implementation (Ramsey, 
Ibbotson, & McCole, 2008).  For example, in the banking industry, innovation 
implementation was most successful in banks that had sufficient financial resources to 
offer training, to hire consultants, and to lower organizational performance standards 
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during the implementation effort (Nord & Tucker, 1987).  The education sector also faced 
a similar problem.  Schrum and Glassett (2006) reviewed research on the integration of 
computer technologies by teachers and other educational leaders in the P-12 school 
environment.  They identified barriers that inhibited the successful implementation of 
technology into classroom instruction and found that limited financial resources inhibited 
support for using technology within schools.  Similarly, empirical findings from small to 
medium sized firms showed that one of the barriers to providing e-learning training for 
employees was financial resources (Sambrook, 2003).  Helfrich et al. (2007) adapted 
Klein et al.’s (2001) hypothesized relationship between financial resources availability 
and implementation policies and practices to be their research question.  Interview results 
from top management in four cancer clinical research centers indicated that the 
organizations had adequate funding resource for implementing a new program in cancer 
prevention and control (CP/C).  Interviewees also reported that their clinic established a 
variety of policies and practices (such as organizing dedicated CP/C research committees) 
to encourage researchers to participate in CP/C implementation.  As such, an adequate 
budget can improve implementation activities. 
Top management support and implementation policies and practices 
Financial resources availability may permit an organization to bear the cost of 
implementation and absorb failure (Rosner, 1968).  However, financial resources 
availability alone may not be sufficient to support implementation policies and practices.  
Senior management could play a role as facilitators and endorse implementation activities 
(van der Panne, van der Beers, & Kleinknecht, 2003).  The support from senior 
management refers to the degree to which senior management views the implementation 
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activities as a top priority and critical to organizational effectiveness (Jarvenpaa & Ives, 
1991).  Helfrich et al.’s(2007) case studies concluded that senior management signaled 
their support for CP/C research through specific implementation policies and practices.  
Findings from an implementation of a client/server computing system at an insurance 
company in United Kingdom revealed that senior management was highly supportive of 
the implementation activities (Subramanian & Lacity, 1997).  They recognized the 
successful implementation would enable the business transformation.  Furthermore, the 
senior management was involved with the implementation budget, training approval, and 
technology maintenance support.  As such, top management support could influence 
implementation policies and practices. 
Implementation policies and practices and implementation climate 
Climate was initially considered as the general situation that is experienced by 
individuals in terms of the values or characteristics of the environment (Tagiuri & Litwin, 
1968) that influence individual behavior.  In the 1980’s, the concept of climate was 
transferred to large units such as organizations, rather than indicating individual 
emotional reaction.  In this context, climate is described as arising from routine 
organizational practices that influence members’ behavior and attitudes (Hoy & Miskel, 
1991).  Although the terms ‘climate’ and ‘culture’ are often used interchangeably, they 
are different concepts.  While culture in organizations refers to the shared assumptions 
and values of group members (Moran & Volkwein, 1992), climate refers to shared 
perceptions of organizational policies, practices, and procedures, both formal and 
informal (Reichers & Schneider, 1990).  Climate is therefore a surface-level indicator of 
the deeper, more embedded organizational culture. 
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It is possible for multiple climates to exist concurrently within an organization.  
Therefore, climate is best defined as a specific construct having a referent (Schneider, 
White, & Paul, 1998).  That is, a ‘climate’ is actually a climate for something, for 
example climate for creativity (Ekvall, 1996), climate for workplace safety (M. A. Griffin 
& A. Neal, 2000), or climate for service (Schneider, et al., 1998).  In the current study, 
we examined the climate for implementation.  Climate for implementation in this study 
refers to managerial perceptions of the extent to which organizational members support 
the implementation activities.  Given that senior managements deliver the importance of 
the implementation message to organizational members through the endorsement of 
various policies and practices, the members should perceive the implementation as a top 
priority. 
Implementation climate and implementation effectiveness 
Although there is no direct research for this link, related research suggests that 
organizations that view changes positively are more likely to make those changes 
smoothly.  Martin, Jones, and Callan (2005) conducted research in two large public 
organizations, and found that organizational members’ positive perceptions of a 
restructuring process fostered effective implementation of that restructuring. This 
suggests that implementation climate may affect implementation.  Similar outcomes were 
found in a study of a successful merger between two non-profit organizations. Giffords 
and Dina (2003) found that the success of the merger was influenced by organizational 
climate.  On a different but related note, Griffin and Neal (2000) studied the climate for 
safety in seven Australian manufacturing and mining organizations and found that safety 
climate was an important predictor of successful safety performance.   
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Implementation effectiveness and innovation effectiveness 
   Some innovation research has defined the outcome of innovation 
implementation as that of a simple, unproblematic process with decreasing resistance 
among organizational members.  For example, Amoako-Gyampah and Salam (2004) 
defined the implementation outcome as acceptance of ERP systems among target users.  
They found that training and project communication influenced 571 employees to accept 
the use of an ERP system.  Similarly, Johnston and Linton’s (2000) research in the 
manufacturing industry defined the point of successful implementation of 
environmentally clean process technology as the time at which firms incorporated the 
environmental technology into their operation.  They found that the inter-firms network 
facilitated a completed technology implementation.  
However, several researchers have distinguished between implementation 
effectiveness, and innovation effectiveness (e.g. Katherine J. Klein, et al., 2001; 
Katherine J. Klein & Knights, 2005; Katherine J. Klein & Sorra, 1996).  Innovation 
effectiveness refers to the organizational realization of benefits from the adopted 
innovation and can be seen as a function of implementation effectiveness, that is a 
smooth process (e.g. fewer problems during implementation or a less complicated 
implementation process) and organizational members’ acceptance.  Accordingly, with a 
less complicated implementation process and less resistance among organizational 
members, the greater the perceived benefits of innovation (innovation effectiveness) 
should be.   
According to the previous literature review, Figure 1 displays our proposed 
hypotheses. 
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--------------------------------------------- 
Insert Figure 1 about here 
--------------------------------------------- 
Hypotheses 1a-e: Availability of general financial resources and top management 
support for innovation are positively and significantly related to implementation policies 
and practices; implementation policies and practices are positively and significantly 
related to implementation climate; implementation climate is positively and significantly 
related to implementation effectiveness; and implementation effectiveness is positively 
and significantly related to innovation effectiveness. 
 
Extending the model of implementation effectiveness 
 The original model of implementation effectiveness proposed that financial 
resources availability could indirectly affect innovation implementation effectiveness.  
However, numerous authors suggest human resource factors may also affect the 
implementation of innovation.  Therefore, there is a potential to enhance the original 
model of implementation effectiveness by including separate treatment of human 
resource factors.   
Nystrom, Ramamurthy, & Wilson (2002) examined the implementation of the 
imaging technology among 555 hospitals from Wisconsin, Minnesota, and Illinois states, 
U.S.A.  The results indicated that organizational resources availability, which defined 
resources as both financial resources and human resources, influenced the innovation 
implementation.  However, the authors did not distinguish between financial and human 
resources in their analysis.  Although the resources availability affected the effective 
implementation of the imaging technology, the study did not draw a clear conclusion  as 
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to whether financial or human resources would probably have differential impacts on the 
effective implementation.     
Nevertheless, a number of studies have indicated that skilful and competent 
employees are a key to effective implementation of technological innovation (e.g. 
Dooley, Subra, & Anderson, 2002; Snell & Dean, 1992).  Implementing technological 
innovation can improve organizational performance.  Effective implementation requires 
higher average skills from organizational members to manage the implementation process 
(Spenner, 1983).  Furthermore, skilful and talented employees will perhaps adapt 
themselves to the change process more easily.  A study of relocation within a State 
government department in the Queensland Public Service indicated that competent and 
confident employees viewed the relocation as an opportunity rather than as a threat, thus 
they were more willing to participate in the change (Jimmieson, Terry, & Callan, 2004).  
Likewiese, Starkweather (2005) commented that talent and competent K-12 teachers well 
managed activities that promoted the successful implementation of technology, 
innovation, design, and engineering curriculum.   
Implementing new technologies or practices may enhance work effectiveness, 
however, it may require more skills and capabilities from organizational members, rather 
than an unskilled workforce, to deal with the new technologies.  For instance, 
organizations can provide supportive training of how to use computerized bookkeeping.  
However, if most employees have a low level of computer literacy, the training may be 
ineffectual and could possibly create resistance to using the technology.  On the other 
hand, computer literate employees may adjust themselves to the new technology more 
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smoothly and have fewer problems.  As such, having skilful and talented personnel is 
likely to lead to a more successful implementation of innovation. Thus, we propose that: 
 
Hypothesis 2: Human resources availability is positively and significantly related 
to implementation effectiveness. 
Future innovation adoption 
Finally, we suggest that innovation effectiveness is not necessarily the end-point 
for understanding innovation in organizations. We propose a more complex scenario 
where a positive perception of the benefits of implemented innovations (innovation 
effectiveness) will have knock-on effects to future innovation adoption. Many innovation 
researchers (e.g. Damanpour, 1991; Lehman, Greener, & Simpson, 2002) have identified 
positive beliefs and motivational readiness as facilitators of adopting new innovations. 
Furthermore, at an individual level, positive attitudes towards technology are 
significantly related to system usage (F. D.   Davis, 1993). We propose that much of this 
positive attitude will come from past experiences with innovation. This suggestion is 
supported by a study of the implementation of organizational websites by 288 members 
of a Chamber of Commerce in the U.S.A. (Flanagin, 2000). The research suggested that 
the perceived benefit from technology was one of the best predictors of future innovation 
adoption. Likewise, a study of 298 companies in Hong Kong indicated that perceived 
benefits were positively related to attitudes towards adoption (Au & Enderwick, 2000).  
On the basis of these findings, we propose that perceiving greater innovation 
effectiveness with current innovations will correspond to a more positive overall attitude 
towards future innovation adoption within an organization. 
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Hypothesis 3: Innovation effectiveness is positively and significantly related to 
organizational attitudes towards future innovation adoption. 
  
Method 
Sample 
 This study is part of a wider program of research on the organizational innovation 
process. A sample of 750 firms was randomly selected from the Australian Business 
Register and the contact list from a technology diffusion agency. Our level of analysis 
was the organizational unit — in our case, the firm itself — and not the innovation, which  
is similar to the work of Klein et al. This allows us to test the validity of the model for 
multiple implementations. As the innovation implementation process usually involves top 
management, senior managers were considered to be knowledgeable about innovation 
projects within the organization and questionnaires were mailed directly to them.  
 We received responses from 135 organizations (18% response rate). Although the 
response rate is relatively low compared to individual-level research, it is comparable to 
many other surveys conducted at the organizational-level (e.g. Cycyota & Harrison, 
2006; Moreno-Luzón & Begoña Lloria, 2008).  The definition of an SME differs across 
countries and has varied over time (McAdam, Reid, & Gibson, 2004).  The most 
convenient and widely used to categorize SMEs is the number of employees (Jones, 
2003).  For the purpose of this study, using the Australian Bureau of Statistics’ definition, 
we defined SMEs as the firms that have fewer than 200 employees. The majority (104 
companies; 77%) had 100 employees or fewer. Over half (54%) were in the 
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manufacturing industry, while the remainder (46%) were across other industries (e.g. 
construction, pharmaceuticals).     
To ensure that the level of innovation implementation was varied, we asked the 
organization to identify the numbers of innovation s that they introduced in the last three 
years. We then also asked the organization to provide the detail of their innovation.  We 
categorized innovation into (a) product innovation1; (b) process innovation2; and (c) 
management innovation3.  The majority of respondents reported that they implemented 
15 of product innovation (87.80%), 5 of process innovation (92.53) and 5 of management 
innovation (97.71%).  We also asked the respondents to what extent were these 
innovations radically different from what the organisation had or did before.  On a scale 
of 1 (not at all) to 5 (a great deal), we found that the organizations perceived that their 
process innovation was relatively radical (Mean = 3.63), and to some extent that their 
process (Mean = 3.27) and management (Mean = 3.11) innovations were radical. 
Measures 
As this research was part of Australian Research Council (ARC) industry linkage 
research project (LP 0455129: Organizational innovation adoption: The effect of external, 
technology diffusion agencies), there were a number of additional items included in the 
questionnaire that were constructed by other researchers to gather data designed to 
address other research questions.  A lengthy questionnaire may possibly reduce the 
response rate, therefore we had selected some items from each construct to reduce the 
questionnaire length.  To confirm the reliabilities and validities of those selected items, 
                                                 
1 new product/service development or improvement 
2 processing or manufacturing improvement 
3 new and/or improved business management practices 
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the Confirmatory Factor Analysis was employed to ensure adequate item loadings on 
each construct. 
Financial resources availability. Four items from Klein et al. (2001) were used to 
measure financial resource allocation within the company, e.g., “Money is readily 
available to pay for special projects in the organization”. A confirmatory factor analysis 
of all measures, however, showed that one item from this scale (“Our organization is 
performing well relative to our competitors”) cross-loaded4. It was therefore deleted from 
further analysis and the remaining three items displayed an acceptable estimate of 
internal reliability of .76. 
Top management support. Three items from Klein et al. (2001) measured the extent to 
which top management supports and is committed to the implementation process. This 
was referenced to innovation within the organization within the last three years. An 
example item is “Innovation implementation is generally carefully planned and costed”. 
It had an acceptable level of internal reliability (=.77). 
Implementation policies and practices. Eight questions from Klein et al. (2001) asked 
individuals to indicate the extent their organization endorsed policies and practices such 
as training, rewards or incentives, innovation assistance, time for participating in 
innovation implementation, and communication about innovation implementation (Klein, 
et al., 2001). The confirmatory factor analysis, however, showed that two items from this 
scale cross-loaded. Those items were therefore deleted from further analysis and the 
remaining six items displayed an acceptable estimate of internal reliability of =.81. 
Implementation climate. Three items from Klein et al. (2001) explored shared perception 
of managerial expectations of the extent to which employees supported the 
                                                 
4 Details of the confirmatory factor analysis can be obtained from the first author. 
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implementation of innovation. An example item was “If employees can avoid using the 
innovation, they do” (=.92). 
Implementation effectiveness. Our measure of implementation effectiveness was 
developed by Klein and colleagues as implementation smoothness (Klein, personal 
communication). Although Klein et al. (2001) focused their paper on extent and quality 
of MRP use this was too specific for a generalizability study. Therefore, we decided to go 
with their alternative measure of effectiveness. The scale comprised four adjective pairs: 
many problems/few problems; employee resistance/employee acceptance; rough/smooth; 
and complicated/simple. The organizations were asked to describe their experiences with 
innovation implementation over the past three years. An acceptable estimate of internal 
reliability was .74. 
Innovation effectiveness. Because we were investigating the validity of the Klein et al. 
(2001) model across a range of innovations, we needed a broader innovation 
effectiveness measure than the one used by Klein et al. (2001). Thus, we used a measure 
by Totterdell, Leach, Birdi, Clegg, & Wall (2002), comprised of sixteen items evaluating 
improvements of accumulative benefits from various aspects, i.e. organizational finances 
(e.g. cost effectiveness and financial performance), customer issues (e.g. customer 
satisfaction and customer responsiveness), employee factors (e.g. management-employee 
relation and employee morale) and quality of life (e.g. health and safety). An index of 
innovation effectiveness was created by adding the items together. An acceptable 
estimate of internal reliability was .79. 
Human resources availability. Two items were adapted from Nystrom et al’s (2002) 
measure of resources availability. The items included the availability of skilled labor and 
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managerial talent. The other two original items, which were removed from this study, 
related to financial resources availability, and were similar to Klein et al.’s (2001) items 
as previously described. An acceptable estimate of internal reliability was .73. 
Organizational attitude toward future innovation adoption. Individuals were asked about 
their attitude toward innovation adoption in the future. The scale was developed based on 
the Theory of Planned Behavior (Ajzen, 1991). Questions were represented by five 
adjective pairs: dislike/like; a bad idea/a good idea; negative/positive; worthless/valuable; 
bad/good. Respondents were asked to rate their views on 7-point Likert scale (-3 to 3). 
An acceptable estimate of internal reliability was .96. 
Organization characteristics. To prevent potential confounding effects on dependent 
measures, the following organizational characteristics were utilized as statistical controls: 
company size (determined by employee numbers), and industry types. Due to the small 
numbers of respondents in each industry, industry type was categorized as 
“manufacturing” and “non-manufacturing”.   
Results 
  The bivariate correlation coefficient for all variables in the current study is given 
in Table 1. Since the intent is to focus on the causal model assumed to underlie these 
correlations, they are not discussed in detail here.   
--------------------------------------------- 
Insert Table 1 about here 
--------------------------------------------- 
Validating the original model of implementation effectiveness 
 Goodness of fit results indicated that the original model represented a poor fit to 
the data [χ2(13) = 31.73, p < .05; CMIN/DF = 2.44; GFI = .94; TLI = .74; CFI = .84; 
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RMSEA = .10]. A path from top management support to implementation climate was 
added as this had both a theoretical foundation (it was included in Klein et al.’s (2001) 
final model) and a statistical foundation; this model displayed a significant improvement 
and an adequate fit to the data [χ2(12) = 24.03, p < .05; CMIN/DF = 2.00; GFI = .95; TLI 
= .89; CFI = .90; RMSEA = .08]. Path loadings shown in Figure 4 indicate that all but 
one of the hypothesized relationships (between financial resources availability and 
implementation policies) were significant and in the right direction.  
--------------------------------------------- 
Insert Figure 2 about here 
--------------------------------------------- 
Examining the enhanced model of implementation effectiveness 
Results indicated that the proposed enhanced model represented an adequate fit to 
our sample [χ2(23) = 38.77, p < .05 ; CMIN/DF = 1.68; GFI = .95; TLI = .89; CFI = .93; 
RMSEA = .07] (see Figure 5). Furthermore, the other fit indices have all been improved 
from the original model, suggesting that the enhanced model is sound.   
To confirm that the enhanced model was fully mediated, we compared a rival, 
non-mediated model (including additional paths between financial resources and climate 
and effectiveness, support and climate and effectiveness, human resources and innovation 
effectiveness, and implementation effectiveness and attitudes). Comparisons between the 
rival non-mediated model [χ2(9) = 11.51 , ns] and the Australian model[χ2(22) = 33.52 , 
ns] indicated no significant differences [χ2different  (13) = 21.93, ns] suggesting that the 
more parsimonious mediated model be kept. To examine direct and indirect effects, we 
used a bootstrapping procedure with 95% confidence intervals on 10,000 bootstrap 
estimates (Efron & Tibshirani, 1993; Yung & Bentler, 1996).  We found that top 
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management support had a significant direct effect on implementation policies and 
practices as well as implementation climate (β = 0.47, p<.001; β = 0.36, p<.01; 
respectively). Thus, implementation policies and practices only partially mediated the 
effect of top management support on implementation climate. Other indirect relationships 
were as hypothesized and path loadings are detailed in Figure 5. 
Hypotheses two and three were tested by examining the path weights between 
human resources availability and implementation effectiveness and innovation 
effectiveness and organizational attitude toward future adoption. Both were significant (β 
= 0.33, p<.001; β = 0.52, p<.001; respectively) fully supporting the hypotheses. 
--------------------------------------------- 
Insert Figure 3 about here 
--------------------------------------------- 
Discussion and Implications 
 Within the literature, the key model for understanding innovation implementation 
is that of Klein et al. (2001), however their model had not been validated nor had it been 
extended to smaller-sized companies. In our sample of SMEs we were able to replicate 
most of the hypothesized relationships. Importantly, we found the “missing” relationships 
that were hypothesized but not found by Klein and colleagues. As Klein et al.’s (2001) 
model has been the yardstick for research in this area, our clarification of their model is 
an important contribution to understanding innovation in smaller firms.  
 Given the findings of prior studies, including Klein et al. (2001), the lack of a 
significant association between financial resources availability and implementation 
policies and practices is surprising. We propose that the different types of innovations 
studied may be affecting the results. Klein et al. (2001) examined a radical innovation 
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producing extensive organizational, operational and managerial changes (Spathis & 
Ananiadis, 2005; Wu & Wang, 2006). Implementing radical innovations incurs sizeable 
financial investments in implementation activities (Scupola, 2003). In contrast, 
incremental innovations, such as upgrades to technology or modifications to existing 
products or services, are much less likely to need such high levels of resourcing. (e.g. 
Vonortas & Sue, 1997). As our research was designed to maximise generalizability 
across SMEs we investigated various innovations and it is likely that our data represented 
both incremental and radical innovations. Unfortunately, the sample size precludes a post 
hoc analysis; however, we propose that radicalness may moderate the relationship 
between financial resources availability and implementation policies and practices. We 
believe that the formulation of this proposition is a significant contribution to the 
literature and an important next step is to investigate this moderation further. Should this 
proposed moderation be found, it will have significant implications for managers 
directing financial resources. 
Another key finding is the relationship between top management support and 
implementation climate. Although this path was not originally specified, Klein et al. 
(2001) found it in their results and the robustness of the relationship is demonstrated by 
its emergence in our sample also. Two other recent studies on safety and knowledge 
management innovations lend further credence to its existence (Lee, Kim, & Kim, 2006; 
McFadden, Stock, & Gowen, 2006). It therefore appears as though this is a robust 
relationship that can provide additional understanding of the implementation climate. Our 
research, therefore, adds evidence to the calls for top management to endorse activities 
that foster implementation effectiveness, such as clarifying communications, providing 
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supportive policies and reducing organizational resistance (Basu, Hartono, Lederer, & 
Sethi, 2002).  
This study confirms that skilful and capable employees increase the level of 
implementation effectiveness.  This extended finding creates a better understanding of 
factors influencing the implementation effectiveness.  The original model of 
implementation effectiveness implied that the effective implementation is affected by the 
climate for implementation.   However, only perceiving the importance of the 
implementation may not be sufficient to drive the successful implementation.  
Organizations may be required to have a capable staff who can deal with any problem 
occurring during the implementation as well.  Chao and Kozlowski’s (1986) conducted a 
study of a robotic manufacturing technology among 461 employees in a plant.  The 
authors concluded that lower skilled employees reported negatively toward the 
implementation.  Although the company provided essential training during the 
implementation, lower skilled employees lacked problem solving skill during the 
implementation.  As a result, the employees viewed the implementation negatively.  
Conversely, van Erp et al.’s (2007)study indicated that the skilful team members fostered 
the implementation of the supported employment system in four Dutch hospitals.  
Further, employees that have better communicative skill were capable to deal with 
problems during the enterprise resource planning (ERP) implementation (Wagner & 
Newell, 2007).  Further, Wagner and Newell (2007) concluded that employees who have 
strong communicative skills tended to negotiate or find out the workable solutions of 
problems during the implementation. 
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The current study indicated that when organizations perceive that the innovation 
is effective in a number of areas, they have a more positive attitude toward future 
innovation adoption.  This finding, while novel in the field of innovation implementation, 
is consistent with knowledge within social and cognitive psychology regarding attitude 
formation.  Much research over the past decade has shown that attitudes are often based 
on previous experiences (Anderson, Hodge, Lavallee, & Martin, 2004; Poortman & Van 
Tilburg, 2005; Sawang & Unsworth, In Press).  In the field of innovation however, the 
finding has further implications.  Based on the theory of planned behavior (Ajzen, 1991), 
Unsworth et al.  (In Press) developed the theoretical framework called innovation theory 
of planned behavior (I-TPB) to explain innovation adoption at organizational level.  The 
I-TPB suggests that an organization’s positive attitude towards an innovation will 
enhance the likelihood of further innovation adoption in the future. Thus, those 
organizations that perceive greater benefits from an implemented innovation are more 
likely to have positive attitudes towards future innovation adoption, which in turn may 
lead to an actual innovation adoption. 
Generally, published research has developed specific conclusions or models 
explaining a particular innovation within a single-organizational type.  For instance, 
collective learning (such as learning about others’ roles, improvising, and adjustability) 
was a critical predictor of the introduction of minimally invasive cardiac surgery in 
academic and community hospitals (Edmondson, Bohmer, & Pisano, 2001).  In a 
different innovation, just-in-time production, managerial commitment was found to be a 
key predictor of successful implementation within a manufacturing company (Chong, 
White, & Prybutok, 2001).  Without comparative research in various types of 
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organizations and innovations, we can only speculate the generalizability of basics.  
Without a comprehensive model, it is difficult for managers to design their 
implementation plan.  A model that can be applied to most innovations and contexts is 
needed to frame new innovation initiatives.  The current study thus contributes to the 
existing theory and integrates key concepts in order to advance understanding of 
innovation implementation effectiveness. 
Implications of the enhanced model of implementation effectiveness 
 An important contribution of this study is the confirmation that skilful and 
capable employees increase the level of implementation effectiveness in smaller-sized 
firms. The previous model of implementation effectiveness implied that implementation 
was affected only by the climate for implementation (Klein et al., 2001). However, we 
have shown that a climate for implementation will be of no use if those who are involved 
are not sufficiently capable of using the innovation or conducting the implementation.  
This finding suggests that managers of SMEs need to recognize the importance of 
human resources, such as skilled staff, for the implementation of innovations. These 
human resources may help overcome limited finances in some organizations.  
Organizations that have  a high incidence of qualified scientists and engineers are more 
likely to have a high rate of innovation activities (Hoffman, Parejo, Bessant, & Perren, 
1998).  However, some studies argued that a high incidence of qualified human resources 
may not be necessary for all SMEs (see Rothwell & Beesley, 1989; Young & Francis, 
1991).  Although our findings demonstrated that human resource availability assisted the 
effective implementation, this information should be considered under a circumstance of 
our SMEs sample, which were mainly in the manufacturing sector and level of innovation 
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was incremental rather than radical.  We believe that financial resources should also 
remain as an important resource for innovation implementation. When SMEs implement 
radical technological innovation, there is evidence that the availability of finance is a 
major constraint on the new technology implementation (Hoffman, et al., 1998)   
A company may have highly skilful employees but how do managers engage 
these employees to take on the implementation process?  We suggest managers should (1) 
provide clear communication about the implementation process, (2) empower employees 
to participate in the implementation plan and (3) recognize the employees’ contribution to 
the implementation process.   If employees perceive that the implementation is a major 
organizational priority—promoted, supported, and rewarded by the organization, then 
employees tend to be more engaged and contribute to the successful implementation. 
Our enhanced model of implementation effectiveness also takes the understanding 
of innovation beyond the implementation stage by incorporating a post-implementation 
stage. Generally, studies of innovation implementation focus on the implementation’s 
completeness and success. Therefore, this study contributes to the literature by examining 
relationships among implementation effectiveness, innovation effectiveness and 
organizations’ attitude toward future innovation adoption. We are able to confirm that 
when an SME realizes the benefits of an innovation they are more likely to have positive 
attitudes towards adopting an innovation in the future. To increase the innovation 
adoption rate in the industries, government agencies could provide the additional support 
to SMEs (such as additional funding or consultation to adopt new technology) assuring 
their implementation will run smoothly and successfully.  As a result, the positive 
experiences will encourage SMEs to adopt more innovation in the future.   
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Limitations and future research directions 
As with any research, this study has a number of limitations. Common method 
variance from using single-source data is a potential concern and may possibly account 
for the high mean for top management support. However we took a number of steps to 
minimize its effect. First, we guaranteed anonymity to respondents to mitigate the 
adverse effects of respondents’ social desirability and evaluation apprehension. Second, 
we employed reverse-coding and different scale endpoints to reduce commonalities in 
scale endpoints and anchoring effects.  Third, as suggested by Malhotra, Kim and Patil 
(2006), our CFA results showed that the items for each construct illustrated good 
localization and the comparisons across the fully mediated model and the non-mediated 
model indicated that the non-mediated model did not represent the data any better than 
the fully-mediated model (see Podsakoff, MacKenzie, Lee, & Podsakoff, 2003).  
Although our study minimized a potential bias from single source information via the 
advance statistics, we strongly recommend the future research to adopt a multi source 
data collection method to enhance the study. 
In addition, with data ranging across multiple industries and multiple innovations, 
there is the potential for other, confounding differences to occur. Nevertheless, our study 
attempted to minimize the potential confounding variables by including controls for 
organizational size and industry into our model testing and we found it did not influence 
our results. Furthermore, the emergence of the results across different innovations 
suggests that the model can be generalized across innovations, at least within small to 
medium-sized businesses – as such, we consider it a strength rather than a limitation. 
Conclusion 
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 To date, the benchmark model for understanding innovation implementation has 
been the research conducted by Klein et al. Replication and expansion of their model into 
different contexts has led to a more developed understanding of innovation, and this 
study has produced a new and more robust integrative model. The use of the scientific 
principle of replication and generalizability has allowed us to stand on the shoulders of 
giants and to confirm and elucidate the view they initially shared with us. 
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TABLE 1 
CORRELATION MATRIX, MEANS, STANDARD DEVIATIONS AND RELIABILTIES [IN BRACKET] AMONG STUDIED 
VARIABLES 
Variables Mean SD 1 2 3 4 5 6 7 8 
1. Top management support 4.00 0.72 [0.77]        
2. Financial resources availability 2.70 0.64 0.17* [0.76]       
3. Implementation policies and practices 3.51 0.72 0.55** 0.04  [0.81]      
4. Implementation climate 4.14 0.83 0.36** -0.01 0.36**  [0.92]     
5. Implementation effectiveness 3.36 0.57 0.28** -0.04 0.21* 0.27**  [0.74]    
6. Innovation effectiveness 3.79 0.35 0.34** -0.03 0.42** 0.18* 0.42** [0.79]   
7. Human resources availability 2.91 1.00 0.40** 0.15 0.40** 0.30** 0.22** 0.21*  [0.73]  
8. Organizational attitude toward future innovation adoption 2.25 0.81 0.19* 0.06 0.28** 0.14* 0.34** 0.43** 0.12*  [0.96] 
9. Organization size -- -- -0.13 0.06 0.00 -0.05 -0.08 -0.07 0.01 -0.01 
  Note: ***p < .001, **p <.01; *p < .05.  Alpha coefficients are depicted in parentheses along the diagonal.  Organization size dummy coded 0 = 
less than 100 employees, 1 = 100 employees or more.  
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Figure 1 
The proposed hypotheses for effective implementation 
 
 
 
 
Figure 2  
Results of the model of implementation effectiveness with structural loadings   
 
***  p<.001 
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Figure 3 
Results of the enhanced model of implementation effectiveness with structural 
loadings   
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